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For the making of metallurgical coke, quite a number of 
continuous formed coke making processes have become known 
in the past years. It was the ain; of these processes to 
produce lumpy coke suitable for blast-furnaces, above all 
from weakly or not caking coals. From a world-wide viewpoint, 
such coals are much more available than the prime coking 
coals f r o m  which conventional coke has been produced so far 
in slot-type recovery coke ovens. 

Since 1962, Bergbau-Forschung CmbH., Essen,and the Lurgi 
Mineraloltechnik GmbH., Frankfort, developed the so-called 
BFL-process which uses the hot briquetting of mixtures of 
coal and char in order to make formed coke. For the develop- 
ment of such a process for the thermal refining of hard 
coal, several years of testing and trial are indispensable. 
Subject of such a phase of trial are the process as such as 
well as the products made according to this process. 

As for the trialand the process itself, the question arises 
first of all about the technical feasibility of the process. 
When this feasibility has been principally proven, questions 
of a suitable selection and set-up of machines and apparatus 
gained in importance, while the optimization of the overall 
process concludes the development. The necessary tests can 
be carried out in small-scale testing or trial plants o r  with 
physically similar models. Both methods of development are 
suitable and complement each other meaningfully. In this 
connexion, the question of the transferability of the results, 
first from small-scale plants to large-scale plants, and then, 
in case of model tests from the model to the large-scale 
realization, has an essential importance. 
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It is the objective of a testing and trial-of the products 
to prove that the new product is at least equivalent to 
those hitherto used. A two-way procedure offers itself also 
for this stage of trial: on the one hand, trials can be run 
in small-scale plants as are available, e.g., to the West 
European metallurgical industry in the trial blast-furnace 
Ougrge, o r ,  on the other hand, prediction about the behaviour 
of the product in practice can be made from the chemical, 
physical and technological properties obtained from the 
laboratory tests. It is a matter of course that - in order 
to establish the evidence of the formed coke for its suit- 
ability - a long-term trial in a practical blast-furnace for 
at least one month will be necessary. Vrithout such a long-term 
trial nobody will risk to establish a commercial plant accor- 
ding to a new process, as the investments required therefor 
would be too high. 

The BFL-process has already passed a considerable part 
of the lead time up to the unlimited application of the 
process in practice. For better understanding of the 
following expositions, however, the principle of the 
BFL-process will be described once more below. 

Description of the process 
As shown in Fi re 1, hot and finely grained char with a 
temperature 750 O C  is mixed with finely grained 
binder coal in a mechanical double screw mixer. The binder 
coal should be available in a site 41 mm. The ratio between 
binder coal and char is about 30:70. On account of this 
ratio and the temperature of the hot char, the temperature 
of the mixture is in the range of softening of the binder 
coal. The double screw mixer has the function to mix rapidly 
and intensively the char and the binder coal in order to 
attain a balance of temperature between the two flows at the 
end of the mixer. Thus, ghe binder coal has been heated up 
to a temperature of 450 
mixture then gets into a pug mill from where it is conveyed 
to the double-roll press, This press gives the briquettes 
their shape. The briquettes leaving the press at a temperature 
of about 450 O C  must be subjected to a careful cooling and 
are then eligible for use in the blast-furnace. 

As Figure 2 shows, there are two methods for producing the 
necessary char. The more simple process and also that 
requiring less investments is the fluidized-bed carbonizer. 
Here,>the fin8 coal fed into the reactor at a temperature 
of about 750 C is carbonized in the fluidized bed. Part of 
the necessary heat can be supplied with the fluidizing gases, 
another part by the burning of char in the fluidized bed. 
The oxygen necessary for combustion is contained in the 

C and has become plastic. The 
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f l u i d i z i n g  gases.  The waste gas c o n s i s t s  of a mixture o f  
degas i f i ca t ion  gas  and the f l u i d i z i n g  gases.  Due t o  i t s  high 
n i t rogen  c o n t e n t s ,  however, it has s t i l l  gnly a low c a l o r i f i c  
value i n  t h e  range of 1000 t o  2000 kcal/mn. 

The more expensive process  c i r c u l a t i n g  a hea t  c a r r i e r  accor- 
d ing  t o  Lurgi-Ruhrgas, b r i e f l y  c a l l e d  Itthe LR processt t ,  
provides a s epa ra t ion  of t h e  heating-up process and of t h e  
degas i f i ca t ion  process  with the  r e s u l t  t h a t  a r i c h  gas i s  
obtained as a by-product. C i r cu la t ing  char a t  a temperature 
of about 750 OC and f i n e  coal ,  i n  a r a t i o  of lo:l, a r e  
supplied t o  a mechanical double-screw mixer. This g ix tu re  
i s  then brought, with a temperature o f  650 t o  700 C ,  i n t o  
a subsequent d e g a s i f i e r  from which t h e  product gas on the 
one hand can be withdrawn and, on t h e  o the r ,  t h e  excess 
f i n e  char.  The excess  f i n e  char i s  supplied t o  t h e  hot  b r i -  
que t t i ng  s e c t i o n ,  while most of  t h e  char remains i n  t h e  
c i r c u l a t i o n  and is supplied t o  an a i r l i f t .  I n  t h i s  a i r l i f t  
t h e  char now used a s  a hea t  c a r r i e r  i s  re-heated up t o  750 OC 
e i t h e r  by p a r t i a l  combustion o r  by a bottom f i r i n g  with f u e l  
gas. In  t h e  c o l l e c t i n g  bin,  t h e  char  i s  separa ted  f r o m  t h e  
c a r r i e r  gases and re-enters  t h e  process,  while t h e  f l u e  gas,  
with i t s  content  o f  s ens ib l e  hea t ,  can be used f o r  pre-heating 
t h e  combustion a i r  f o r  t h e  a i r l i f t  and t h e  dry ing  of coal .  
The s e l e c t i o n  of t h e  process f o r  t h e  proiiuction of a f i n e l y  
grained cha r  i s  n o t  without in f luence  on t h e  p rope r t i e s  of t he  
product. 

The LR-process y i e l d s ,  as a whole, a denser char and, thus,  
a l s o  denser ho t  b r i q u e t t e s .  Generally,  a l l  hard coals ,  from 
t h e  a n t h r a c i t e  t o  t h e  long-flame coa l ,  a r e  s u i t a b l e  f o r  
char making. The b inder  coa l ,  however, must f u l f i l l  c e r t a i n  
requirements, v i z .  concerning t h e  coking and t h e  sof ten ing  
p rope r t i e s .  Recent i nves t iga t ions  i n  t h e  l abora to ry  and i n  
our semi-technical p l a n t  showed t h a t  not  only well-caking 
coal  but a l s o  medium and weakly caking coal  with a Swelling 
Index o f  ca.  3 can be used success fu l ly  a s  binder coa l ,  
provided p a r t  of t h e  t a r  obtained dur ing  low-temperature 
carboniza t ion  and ho t  b r ique t t i ng  i s  admixed t o  the  hot 
b r i q u e t t i n g  mixture.  By adding about 6 t o  9 % of t a r  t o  t h i s  
mixture, t h e  b inding  capac i ty  of t h e  coal  i s  improved t o  such 
an extent  t h a t  ho t  b r i q u e t t i n g  s t r eng ths  a r e  reached a s  with 
t h e  s o l e  use of a w e l l  caking coal  a s  binder component. 

Tes t ing  and t r i a l  o f  t h e  process 
.The process  has ,  s o  f a r ,  been t e s t e d  and t r i e d  i n  four  s t ages .  
P a r a l l e l  t o  t h e  i n v e s t i g a t i o n s  i n  the  t e s t i n g  p l a n t s ,  indi-  
v idua l  problems of t h e  development of t he  process  were solved 
i n  a number of model tests. Af t e r  reaching t h e  next higher 
s t a g e ,  however, t h e  smaller-scale t e s t i n g  p l a n t s  d i d  not  
u sua l ly  become super f luous  a s  t h e  du ty  t o  i n v e s t i g a t e  seve ra l  
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times new coals necessitated each time tests and trials in 
the smaller-scale apparatus. Besides, the process itself is 
being further developed and improved continuously, as, e.g., 
now weakly or medium caking coals can be used as binder coal 
with the addition of tar or other binding agents to the hot 
briquetting mixture. 

The smallest-scale plant, as shown in Fi .ye 3,  is a labora- 
tory apparatus. This is, in fact, a discon inuously operated 
briquetting plant working with a small piston press. This 
press yields briquettes with a weight of about 12 g. From 
density and strength investigations a first statement can be 
made about this suitability of the used coals as well as 
about the presumably best operating conditions. In small 
coking ovens, the behaviour of these green briquettes during 
the subsequent heating-up can be investigated. 

The next stage involves semi-technical plants with a through- 
put of loo to 600 kg/h. These plants are working continuously 
with a double-roll press. For the production of char, an LR- 
plant as well as a fluidized-bed carbonizer are available. 
Fiwre 4 shows the building accommodating these plants. But 
even testing plants of this size do not yet permit to produce 
the quantities required for blast-furnace tests. This became 
possible only by a plant with a throughput of 5 t/h of hot 
briquettes shown in Figure 5. In this plant, quantities could 
be produced for blast-furnace tests with throughputs up to 
7000 tons per test. 

The presently last step of development are the large-scale 
testing plants. Messrs. Still of Recklinghausen established, 
by order of the Ruhrkohle AG, during 1973 and 1974 a 12.5 t/h 
hot briquetting plant on the area of the coke oven plant Prosper 
in Bottrop. This plant is operated by the "Arbeitsgemein- 
schaft Formkoks" formed by experts of Ruhrkohle AG and of 
Bergwerksverband GmbH., a subsidiary of the Bergbau-Forschung 
GmbH. Fiwre 6 will give you an impression of this plant 
which, compared with conventional coke oven plants, has been 
built much more to the height. 

A further large-scale testing plant according to the BFL- 
process with an throughput per hour of 27 tons of hot 
briquettes is being built at present, by order of the 
British Steel Corporation, by the Lurgi Mineralaltechnik GmbH. 
in England. 

.These large-scale testing plants are to fulfil three duties: 
1. Testing of the BFL-technology in a larger scale. 
2. Making sufficient quantities of hot briquettes available 

3 .  Drawing-up of reliable material and heat balances to 
for long-term blast-furnace tests. 

serve as a basis for economy calculations. 

i 
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The flowsheet of t h e  l a rge - sca l e  t e s t i n g  p l a n t  Prosper and 
i t s  i nd iv idua l  s tages :  drying,  LR-low-temperature carboniz- 
a t ion ,  ho t  b r i q u e t t i n g ,  t h e  cooling o f  b r i q u e t t e s  and the  
p u r i f i c a t i o n  of gases ,  can be seen from Figure 7. 

The coals de l ivered  by r a i l  are s to red  sepa ra t e ly ,  according 
t o  coa l  f o r  char  making and binder coa l  and a r e  then  dr ied  
a f t e r  withdrawing through v ibra t&ng chutes  i n t o  two p a r a l l e l  
f l a s h  d r i e r s  (1). The about 700 C ho t  waste gases of t he  
LR p l a n t  a r e  used for drying.  Afterwards,the moisture content 
of  t he  coa l  i s  < 1 96. 
The dried binder  coal  i s  crushed i n  an  impact m i l l  (2) t o  
< 1  mm. A s  f o r  t h e  coa l  f o r  char  making, t h e  s i z e s  7 3 mm 

separated i n  a pneumatic dedus ter  can a l s o  be subjec ted  t o  
crushing ( 2 ) .  According t o  our  experience,  however, crushing 
can be res igned  on because of a s u f f i c i e n t  crushing of the  
char r ing  c o a l  p a r t i c l e s  dur ing  t h e  shock type  heating-up 
during carboniza t ion .  The d r i ed  coa l  is bunkered f o r  a while 
i n  t h e  p l a n t .  The char  is produced according t o  t h e  LR-pro- 
cess .  For t h i s  procBss, t h e  coa l  for char  making i s  propor- 
t ioned,  i n  a r a t i o  of l:lo, t o  t he  c i r c u l a t i n g  char ,  v i a  a 
b e l t  s c a l e ,  i n  t h e  double-screw mixer. By t h e  following 
admixture of f r e s h  coa l  t h e  temperature of t h e  mixture 
decreases t o  about 700 'C. After  a s h o r t  res idence  i n  the  de- 
g a s i f i e r  s h a f t ,  t h e  mixture i s  proportioned t o  t h e  a i r l i f t  
t o  which t h e  h e a t  necessary for low-temperature carboniz- 
a t i o n  is  supp l i ed ,  e i t h e r  by t h e  combustion of char o r  t he  
combustion o f  gas .  In  t h e  ascension p ipe ,  t h e  cha r  i s  heated 
up t o  750 OC and conveyed i n t o  t h e  c o l l e c t i n g  bin.  The bulk 
of t he  char i s  re turned  t o  t h e  c i r c u i t  and, t hus ,  i n t o  the  
mixer, while t h e  excess char flows i n t o  t h e  ho t  b r ique t t i ng .  

The waste gases of t he  a i r l i f t  a r e  paseed, v i a  a cyclone 
system ( 4 1 ,  i n t o  a secondary combustion chambervhere t h e  
r e s idua l  coke d u s t  and t h e  combustible gases  a r e  burn t .  
The h e a t  of t h e  waste gases i s  u t i l i z e d  f o r  t h e  pre-heating 
of t he  a i r  t o  t h e  a i r l i f t  and i n  t h e  d r i e r s .  

For ho t  b r i q u e t t i n g ,  t h e  binder coa l  i s  proportioned, v i a  
a b e l t  s c a l e ,  t o  t h e  double-screw b r i q u e t t i n g  mixer ( 5 )  
and i s  t h e r e  i n t e n s i v e l y  mixed with t h e  ho t  char .  In  t h e  
subsequent pug m i l l  ( 6 )  t h e  f i n a l  homogenization and 
degas i f i ca t ion  of t h e  b r i q u e t t i n g  ma te r i a l  t ake  p lace  
which flows t o  t h e  r o l l  p re s s  by g r a v i t y  ( 7 ) .  

The used b r i q u e t t i n g  r o l l s  have a diameter of 1 . 4  m 
and a maximum contacf p re s su re  of  3.5 t/cm. Br ique t te  
S i z s  of 20 t o  300 cm can be produced. 

I 
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Directly below the press, the grooves are separated from 
the briquettes by a fixed grate and are returned into 
the LR-plant. 

The hot briquettes are cooled in a shaft cooler (8) 
by circulating gases, these gases being cooled them- 
selves in a warm water cooler in order to avoid a 
condensing of water. At the end, the briquettes pass a 
water bath where the residual heat is discharged. 

The carbonization gases from the LR-plant and the hot 
briquetting are subjected for purification to a several- 
stage condensing process where tar, oil and gas liquor 
from the carbonization are obtained, in addition to the 
gas. 

As concerns environmental protection, the hot briquetting 
process can be considered as vvnon-pollutingvv. All stages, 
from drying up to the cooling of the products, take place 
in closed containers and apparatus. Contrary to the 
presses in conventional briquetting pyocesses, the hot 
briquetting press, too, is totally encased. This, however, 
hinders the attendance and the operating of the press 
by no means. 

The dedusting of the waste gases from the drier and the 
collecting bin of the LR-plant takes place in an electro- 
static precipitator down to a valye - prescribed by the 
Mines Inspectorates - of 150 mg/m , after the residual 
CO and H2 have been burnt in a combustion chamber. 

Desulphurized carbonization gas can be used for bottom 
firing of the LR-plant with the result that the dust 
gases, too, are free of sulphur. 

All gases and water flows containing any contaminations 
are fully under control. As regards measuring and con- 
trol, the entire plant has been conceived such as to 
be controlled from a central control room. No personnel 
needs to be present in the station, except for repair 
and attendance work. Thus, the demands placed on a 
modern hygiene et the working point have been realized 
to a wide extent. 

The taking into operation of the demonstration plant 
Prosper began in May 1974 and has not yet been completed 
up today. Fi re 8 containing schematically the indivi- 
dual s e c t i h  the ancillary plants, shows (in a 
dark colour) which components of the plant have been 
taken into operation so far. 
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A number of t e c h n i c a l  d i s turbances  and s t a n d s t i l l s  - not  
unusual f o r  commissioning such a demonstration p l a n t  - 
caused cons iderable  delays i n  t h e  o r i g i n a l l y  planned time 
schedule. Def ic ienc ies  i n  t h e  conventional equipmentsformed 
a frequent source  of de fec t s  and f a i l u r e s .  E.& t h e  dry ing  
and re -hea t ing  phase of t h e  r e f r ac to ry  ma te r i a l  requi red  
a much longer  time a s  unexpected condi t ions  of  t h e  In- 
spec to ra t e s  w i th  regard t o  t h e  s a f e t y  i n  opera t ion  had t o  
be observed. 

A t  the  time when t h i s  r epor t  was w r i t t e n ,  t h e  LR-cycling 
had been taken i n t o  opera t ion  and was wel l  under con t ro l .  
The time schedule provides a s  a nex t  s t e p  t h e  t ak ing  i n t o  
opera t ion  of t h e  gas p u r i f i c a t i o n ,  which w i l l  be followed 
by the  commissioning of t he  hot  b r i q u e t t i n g  s tage .  

Testing of and t r i a l s  with t h e  products 
A first i n d i c a t i o n  on t h e  s u i t a b i l i t y  of d i f f e r e n t  formed 
cokes f o r  use  i n  b las t - furnaces  is  obtained from t h e  d a t a  
of analyses .  The i n t e r e s t i n g  p rope r t i e s  a r e :  s i z e  and shape, 
s t r eng th ,  dens i ty ,  r e a c t i v i t y  and conten ts  of v o l a t i l e  
matter. These f a c t o r s  a r e  much influenced by t h e  con t ro l  of 
t h e  process ,  while o the r  f a c t o r s ,  such as t h e  ash and 
sulphur con ten t s ,  depend e s s e n t i a l l y  on the  type of input  
coa ls .  

The s i z e  and shape of t he  b r i q u e t t e s  can be f r e e l y  se l ec t ed  
during t h e  b r i q u e t t i n g  process ,  t h e  shape being subjected 
t o  a more s t r i n g e n t  l i m i t a t i o n  than the  s i z e .  In t h e  5 t / h  
p l an t ,  ho b r i q u e t t e s  have been produced up t o  a maximum 
of 300 cm . This  l a r g e  b r ique t t e ,  however, was not  used i n  
b las t - furnaces ,  but  i n  cL,olas. Thorough model inves t ig-  
a t ions  about t h  flow r e s i s t a n c e  of formed coke l e d  t o  
new perceptions’). O f  dec is ive  in f luence  on t h e  s t r eng th  
of burdens’ of formed coke is t h e  p u r l i n g  of t h e  burden i n t o  
t h e  void space of t h e  formed coke. 

For the  lower p a r t  of t he  b las t - furnace ,  e .g . ,  t h e  zone 
where t h e  i r o n  has  been molten y e t ,  a formed coke a s  lumpy 
as poss ib le ,  i s  des i r ab le  i n  o rde r  t o  a t t a i n  a low flow 
re s i s t ance .  On t h e  o the r  hand, a lumpy coke can be d is -  
advantageous before  t h e  tuyeres  a s  w e l l  a s  i n  the  s h a f t  
of the b las t - furnace .  In f r o n t  of t h e  tuyeres ,  t he  sur face  
of fe red  can be s o  low t h a t  t h e  turn-over slows down with 
t h e  b l a s t .  I n  t h e  upper p a r t  of t h e  b las t - furnace ,  the  

. f i n e l y  grained s i n t e r  can pu r l  i n t o  t h e  void space t o  such 
an ex ten t  t h a t  t h e  pressure  l o s s  w i l l  be higher than  
wi th  small  s i z e s  of coke. Thus, t h e r e  is an optimum s i z e  
which always depends on the  type of burden used. Generally, 
t h e  optimum s i z e  i s  smaller when p e l l e t s  a r e  used than 
w i t h  t h e  use  o f  f i n e l y  grained s i n t e r .  This know-how 
obtained f i rs t  i n  model tests could be much confirmed i n  
ac tua l  b las t - furnace  t r ia l s .  

f 
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The strength of the formed coke plays an important part 
during trials in the blast-furnace. In order to be able 
to draw a comparison with the conventional coke, the drum 
test offers itself, as the crushing strength usual for bri- 
quettes cannot be applied to a conventional coke, because 
of the irregularity of the coke lumps. Figure 9 shows - besides other properties - some comparison strengths 
according to MICUM as well as according to I R S I D .  Attention 
must be paid, however, that the abrasion 4 lo nun dev6bping 
from formed coke is finer as when conventional coke is 
subjected to drum tests. 

After the trials by Eedent4) in the Ougr6e blast-furnace, 
the attention has been directed to the coke density and 
the porosity connected therewith. According to Ledent, 
formed coke should have, if possible, a similarly high 
porosity as conventional coke. An extremely dense coke is 
not suitable for use in a blast-furnace. 

The reactivity of formed coke is, as a rule, higher than 
that of conventional coke. However, it is still within a 
range where it is without r..t,ch influence on the operation 
of the blast-furnace. 

Important in connexion with the behaviour of the hot 
briquettes in the blast-furnace was the question whether 
the burn-up of the green briquettes takes place from the 
outside or through the pore system in the inside of the 
green briquettes. In the latter case, the burn-up in the 
blast-furnace could have caused a decisive weakening of 
the green briquettes with the result that they could fall 
to pieces in the bottom part of the blast-furnace. Samples 
drawn from the tuyeres during blast-furnace tests showed, 
however, that the burn-up takes place wellnigh exclusively 
via the outside surface of the briquette and that the 
structure in the rest of the briquette remains nearly 
unchanged. 

When using uncoked hot briquettes in the blast-furnace, 
a much higher content of volatile matter must be reckoned 
with as in the case of conventionalcoke, as is to be seen 
from Figure 9. As far as these volatile matters emit from 
the briquettes in form of gas, they will not interfere 
with the operation of the blast-furnace. The blast-furnace 
gas willbe enriched thereby in its calorific value what 
was not even unwelcome in many of the works. The volatile 
matter must not contain any traces of tar, as otherwise 
operational defects could be caused by its condensation in 
the equipment subsequent to the blast-furnace. Tests run 
so far, however, gave not reason to such fears. 

That this must not be expected from longer-lasting tests 
has been shown by comparable tests where steam coal nuts 
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(with 17.5 Vol.Matter Waf) were added t o  t h e  coke ( t o  
the  e x t e n t  of 6:8 96) i n  opera t ing  blagj-furnaces of 
the  Youngstown Sheet and Tube Company ; even a f t e r  an 
operat ion of one year no depos i t ions  could be found i n  
t h e  subsequent p i p e l i n e s .  

Figure l o  gives a review of the  blast-furnace t e s t s  and 
t r i a l s  c a r r i e d  o u t  i n  the meantime w i t h  BFL-formed coke. 
Green a s  wel l  a s  calcined b r i q u e t t e s  were t r i e d ,  t h e  hot  
b r i q u e t t e s  being charged t o  the  ex ten t  of l o o  96, i . e .  
without admixing conventional coke. The s t r e n g t h  of the  
h o t  b r i q u e t t e s  proved t o  be s u f f i c i e n t  f o r  the  t r a n s p o r t  
processes outs ide  the  blast-furnace a s  well  as f o r  t h e  
mechanical s t r e s s e s  i n s i d e  t h e  b las t - furnace .  No breaking 
of the b r i q u e t t e s  could hardly be observed. Dust develop- 
ment i n  t h e  t r a n s p o r t  c a r s  i n  f r o n t  of t h e  blast-furnace 
remained low. I n  the blast-furnace gas a s  wel l ,  t h e  dus t  
contents  increased only a l i t t l e ,  compared with the  
operat ion w i t h  conventional coke. 

The t e s t s  and t r i a l s  covered the  per iod 1967 t o  19736)They 
were run i n  Be+%ium, t h e  Federal  Republic of Germany 
and i n  Ehgland . The diameters of the  hear th-casing of 
a blast-fi lrnace reached from 1.4 m t o  9.5 m,  and t h e  per iod 
o f  t e s t i n g  from one day t o  seven days. After  t h e  demonstr- 
a t i o n  p l a n t  Prosper has bees successfully taken i n t o  oper- 
a t i o n ,  i t  i s  provided t o  prove t h e  d e f i n i t e  s u i t a b i l i t y  
o f  the new f u e l  i n  b las t - furnaces  i n  long-term t r i a l s .  

To close w i t h ,  t h e  advantages Of the  BFL-process w i l l  be 
summarized once more: 

The process permits  t h e  use o f  c o a l s  otherwise not  s u i t a b l e  
f o r  coking, thus enlarging e s s e n t i a l l y  t h e  coal b a s i s  
f o r  making coke. 

The process can be considered t o  be l lnon-pollutingll ,  a s  
the coking process  t a k e s  p lace  i n  closed apparatus from 
which t h e  developing flows of waste gas can be got hold 
of f u l l y  and can be p u r i f i e d  by conventional methods. 

The e n t i r e  p l a n t  can be s t a r t e d  and stopped quickly.Thus, 
the  process is  mart  f l e x i b l e  and can be e a s i l y  ad jus ted ,  
if necessary,  t o  a varying market f o r  coke. 

Thanks to  t h e  free s e l e c t i o n  i n  s i z e  and shape, the  hot  
br ique t tes  can be adjusted t o  d i f f e r e n t  types of burdens 
w i t h  a view t o  a good permeabi l i ty  across  t h e  blast-furnace.  
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